Pancreas cancer is an important cause of mortality worldwide. It has no particular symptoms, and may cause different complaints according to tumor diameter and localization. Local invasion may develop in the short term and distant metastasis may occur in vascular structures in its neighborhood. That's why, resectability rates are low at the time of diagnosis with a negative effect on survival rates. Minimally invasive surgery is being increasingly implemented in pancreas lesions owing to the positive short-term oncologic results of the technique in many other procedures. Traditionally, conventional open surgery is performed in pancreatic head tumors. As laparoscopic resection of pancreatic head cancer has serious technical difficulties and requires advanced laparoscopic experience, minimal invasive attempts in this field have not yet reached sufficient acceptance worldwide. Besides the fact that laparoscopic pancreaticoduodenectomy may provide sufficient short-term oncologic results that are comparative with open surgery, it can be implemented in selected patients in centers with advanced laparoscopic resection capacity. In this case series, we aimed to present our experience of laparoscopic pancreaticoduodenectomy in pancreatic head cancer patients.
INTRODUCTION
Pancreas cancer displays an aggressive character with a tendency to rapid invasion of vascular structures around itself, early distant metastasis, and rapid local recurrence. The five-year survival rate in pancreas ductal adenocarcinomas is reported as 6-10% (1) . Effective oncologic resection offers the only potentially curative treatment option for this disease (2) . However, only 15-20% of patients with pancreas cancer have resectable disease at the time of admission (2) .
Minimal invasive surgery is being applied more frequently than conventional surgical operations due to achievement of satisfactory oncologic results, and decreases in postoperative pain, narcotic analgesic usage, and length of hospital stay (3) . Initially, application of laparoscopy in pancreas surgery was limited to benign or premalignant lesions such as cyst drainage or enucleation. This was followed by radical resections on selected patients with malignant diseases, and the first laparoscopic pancreaticoduodenectomy was defined in 1994 (4) . Difficulty in detecting pancreas cancer patients in the resectable period, rapid invasion of major vascular structures, challenges in pancreatic resection and anastomosis restrict the use of laparoscopic operations in this field. Experience in advanced laparoscopic techniques is essential for radical pancreatic resections. The effectiveness of minimally invasive surgery in pancreatic cancer will be shown with the detection of local recurrence and survival rates in long-term follow-ups. Discussions about the utility of laparoscopic approaches or that they produce better results than open surgery still continue because the studies are still limited to case series or few randomized controlled and short-term follow-up studies. In this report, we aimed to present five patients with pancreas head cancer who underwent laparoscopic pancreaticoduodenectomy in our clinics and to review the literature. , 2015 due to pancreatic head tumor were evaluated retrospectively. All patients were informed about the laparoscopic operation, and their informed consents were taken. Demographic data of the patients, presence of comorbidity, ASA scores (American Society of Anesthesiologists), preoperative bilirubin and tumor marker levels, diameters of the common bile duct and pancreatic duct, duration of the operations, tumor diameter, presence of lymph node metastasis, morbidity and mortality rates were evaluated.
CASE PRESENTATION
The presence of regional or distant metastasis, possible invasion to the portal vein, superior mesenteric vein (SMV), and superior mesenteric artery (SMA) and diameter of the tumor were evaluated with multi-slice computed tomography (CT) in the preoperative period in all patients. Routine blood tests and carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA 19-9) levels were studied preoperatively. Preoperative biliary drainage (percutaneous or surgical) was not performed in any patient with high levels of total and direct bilirubin levels. Enteral supplement and liquid diet were given in preoperative period.
Laparoscopic pancreaticoduodenectomy operations were performed by the same surgeon. The patient was operated in reverse Trendelenburg and Lloyd-Davis positions. A 10-12 mm telescope trocar was placed in the abdomen below the umbilicus following pneumoperitoneum. Then, one 10-12 mm trocar was inserted at the right midclavicular line and three 5 mm trocars at the left midclavicular line, right and left anterior axillary lines under direct vision. A 30 ° telescope was used in the operations. At the beginning of the process, the duodenum was mobilized with a Kocher maneuver. First the inferior vena cava and aorta, then the pancreatic head was revealed by opening the gastrocolic ligament. It was seen that the lesion was resectable by mobilization of the pancreatic neck from the SMV and middle colic vein. Antrectomy was made with an endoscopic linear stapler (EchelonFlex™; Ethicon, USA). Following cholecystectomy, the common bile duct was suspended and then cut. High energy instruments (Harmonic scissors, Ethicon, USA) were used in the division of pancreatic neck. The ligament of Treitz was mobilized, and the fourth part of the duodenum and jejunum were transected with an endoscopic linear stapler (EchelonFlex™; Ethicon, USA). Resection was completed with standard lymphadenectomy. Following Pfannenstiel mini-incision, the resection specimen was taken out of the abdomen within a container (Endobag™; Covidien, USA). The Wirsung duct was found in the remnant pancreas and a stent was placed, then retro-colic Wirsung-jejunostomy, hepaticojejunostomy, and gastrojejunostomy anastomoses were made intra-corporeally (Figure 1, 2) . Two drains were used, and they were placed next to the pancreas and bile duct anastomosis from the right and left. Intraoperative ultrasound was not used during the operation. AJCC (American Joint Committee on Cancer) and TNM (T tumor, N node, and M metastasis) criteria were used for postoperative histopathologic and clinical evaluations.
The series consisted of three (60%) female and two (40%) male patients. The average age of our patients was 62.8 years (range 51-77). ASA scores were 1 in 2 patients and 2 in 3 patients. All five patients underwent total laparoscopic pancreaticoduodenectomy and intracorporeal anastomosis. Conversion laparotomy was not made during the operations. The stent was placed in the Wirsung duct of all patients and an end to side Wirsung-jejunostomy was perfromed. No intraoperative complication developed during the procedure. The average Wirsung duct diameter was 6 mm (5 mm-8 mm), and that of the bile duct was 17 mm (15 mm -20 mm). The operation lasted approximately 264 minutes (240-300 minutes). There was no pancreatic anastomosis leakage in the patients. Biliary leakage was detected in 2 (40%) patients in the postoperative period. The biliary leakages closed spontaneously on the 7th day in the first patient and the 10th day in the second patient. One mortality occurred (20%) in a patient following sudden bleeding on the sixth postoperative day. The surgical exploration of this patient revealed that the clips on the gastroduodenal artery were opened, and caused the bleeding. The adenocarcinoma differentiation degree was reported as good in 3 patients and as moderate in 2 patients. Surgical margins were negative in all patients. Patient characteristics, tumor localization, comorbidity presence, total and direct bilirubin values, CEA and CA 19-9 values, surgical tumor diameter, bile duct and Wirsung duct diameters are presented in Table  1 . The blood loss during operation, operation duration, tumor characteristics, lymph node metastasis, length of hospital stay, morbidity and mortality rates are also presented.
DISCUSSION
Minimal invasive surgical procedures were initially used for staging and palliation in pancreas surgery followed by radical resections (4) . Retroperitoneal localization of the pancreas gland and its close relationships with the duodenum and mesenteric-portal vascular structures restrict minimal invasive attempts due to technical difficulties in intracorporeal anastomosis (two-dimensional camera, hand tools with limited mobility and independent mobility of the devices -fulcrum effect) and critical postoperative complications.
Patient selection is critical for a successful procedure. Laparoscopic resection is recommended for small, benign or lowgrade pancreas head, duodenal ampulla, and distal biliary duct tumors as long as there is no vascular and extra-biliary spread (3, 5) . Especially, lesions without major artery and vein involvement, those localized in the pancreatic uncinate and neck part or ampullary lesions, mucinous cystic neoplasms and intra-papillary mucinous neoplasms (IPMNs) are ideal for laparoscopic resection.
Laparoscopic intracorporeal anastomosis, mini-laparotomy or hand-port techniques have been used in laparoscopic resec- Figure 1 . The Wirsung duct was found and placed a stent Figure 2 . Retro-colic Wirsung-jejunostomy tion and reconstruction (6) . A review of the literature showed that after the first laparoscopic pancreaticoduodenectomy in 1994, resection was perfromed in 746 cases; complete laparoscopic resection and anastomosis in 386 (51.7%) patients, robotic resection and anastomosis in 234 (31.3%) patients, laparoscopic resection and anastomosis with mini-laparotomy in 121 (16.2%) patients, hand-assisted resection and anastomosis in 5 (0.6%) patients (7).
In patients who underwent complete laparoscopic resection it was detected that; biliary leakage rate was 2.4-7%, average blood loss was 65-240 cc, the rates of delay in gastric emptying was reported as 7-9.1%, bowel obstruction as 6.2%, intraabdominal bleeding as 5.3%, intraabdominal abscess development as 2.4%-19.9%, wound infection as 11.3%, and pulmonary complications and deep vein thrombosis (DVT) as 2.4%-14.3% (3). The start of bowel movements was determined as about 4 days and the average length of hospital stay was between 8-18 days (8) . Similar operative time (268 minutes and 286 minutes), blood loss (75 cc or 83 cc), complication rate (33% and 25%) and length of hospital stay (13.4 days and 14 days) were detected in laparoscopic and hybrid methods (9) . After laparoscopic resections, a lower rate of delay in gastric emptying and surgical site infection were seen as compared to open surgery (10) . Conversion rate from laparoscopy to open surgery changes between 0% and 31.6% (11). Operation times were longer than 7 hours in the initial laparoscopic surgeries. On the other hand, with experience, operation and hospitalization times became shorter and blood loss was reduced during the operation (5). There was no delay in gastric emptying, any pulmonary complications, or DVT in our patients. Although biliary leakage was detected in two patients, they closed spontaneously. Bleeding occurred in one patient that resulted in mortality.
It is shown that laparoscopic minimal invasive procedures provide equivalent short-term oncologic results to open surgeries. R0 resection and sufficient lymph node dissection can be achieved via laparoscopic pancreaticoduodenectomy; 15 lymph nodes on average (minimum 7, maximum 36) are reported to be extracted after resection, and the positive margin was 0.4% (3, 10) . In studies on laparoscopic pancreaticoduodenectomy, usually low grade (2.1-3 cm) patients without major vascular involvement are selected. Negative surgical limits are achieved in 100% of laparoscopic procedure while R0 resection could be obtained in 70-80% in open surgery. This difference is attributed to patient selection criteria in laparoscopic attempts (12) . The two-year survival rate is found as 36% after open surgery, and 43% after laparoscopic surgery (13) .
Postoperative morbidity rate is reported as 25-48% for laparoscopic resections, and 31% for open resections (12) . Pancreas fistula is a significant problem in the postoperative period. ISGPF (International Study Group of Pancreatic Fistula) specifies grade B pancreatic fistula rate between 2.4-18%, which is similar to open surgery (3-13%) (5, 8) . In addition to the anastomosis technique, the consistency of the remnant pancreas tissue is quite critical. A soft remnant pancreas tissue is an important risk factor for fistula development (14) . There was no pancreatic anastomotic leakage in our patients. This was probably related to the low patient number in the series and to the anastomotic technique of Wirsung duct to jejunum mucosa anastomosis over a stent that has been used. The mortality rate varies between 1.9-5.7% in the first postoperative month (8) . Pulmonary complications, difficulties in early mobilization, deep venous thrombosis, intraabdominal abscess and bleeding, anastomotic problems and vascular injury were the reasons of post-operative mortality (15) . In our study, one patient died due to gastro-duodenal artery bleeding on the 6 th post-operative day.
Although the number of patients is low and the follow-up period is short in our study, we think that radical pancreas surgery with laparoscopic method contains similar risks with 
